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~eview of a chronic feeding toxicity study in the doq. 

::ORCLUSIORS: 

Joses tested in diet: o, 7, 35 or 175 mqjkqjday in Beaqle doqs. 
rhe NOEL or LOEL ~ 175 mq/kg/day. The study is classified as 
~ore Mintaua. The inforaation presented for this Chronic Feedinq 
roxicity Study, satisfies the criteria set forth in Subdivision, 
? Series 83-1(b). 

Jrine volume and appearance were not recorded. While this 
information should have been included in the report, the 
ieficiency is not considered significant enouqh to invalidate the 
~onclusions of the study since there were~iqns of nephrotoxicity 
~r histopathology to suqqest toxicity. 

rhe authors concluded that the ROEL = 35 mq/kqjday and LOEL = 175 
'9/kgfday, based on increased absolute liver weights in males and I '/!4 
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relative liver weights in males and fe.ales rece1v1ng 175 
mgjkq/day picloram in the diet. TB-1 disagrees with the authors' 
conclusion and consider the NOEL to be ~ 175 mqjkgjday rather 
than 35 mqjkqjday as the NOEL for this study. However, the HOT 
is supported by the range-finding studies even though there were 
no siqns of toxicity in this·study. 
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TOX. CBBK 110: 039 

P. c. BO: 005101 

KRID BO.: 408343-01 

TBST MATBRIAL: Picloram - technical 

SYBOBYMS: 4-amino-3,5,6-trichloropicolinic acid 

STUDY HUMBBR: TXT:K-038323-040 

SPOJrSOR: Dow Chemical co. 

TBSTIJrG FACILITY: Health & Environmental Sciences-Texas 
The Dow Chemical co. 
·Lake Jackson Research Center 
Freeport, TX 77541 

TITLB OJ' RBPOR'l': Picloram: 12-Month Dog Chronic Dietary Toxicity 
Study 

AUTBOR(S): T. Barna-Lloyd, J. R. Szabo and N. L. Davis 

RBPOU ISSUBD: June 8, 1988 

COIICLUSio•: Doses tested in diet: o, 7, 35 or 175 mg/kg Blf/day in 
Beaqle dogs. The ·BOBL or LOBL .?: 175 WJ/k9/4ay . 
-rhe \\\)\ \s ~~rl•d 'oy "itf rQ. .... ~· f,~''?\ s'rw:l"ou <"#"'1\,o"jl...~ IIV'tW \'\o S\~-.s of 

Cl.assification: core-Minima 1 V\ n-u s-tvJd.11P"C. 

The information presented for this Chronic Feedinq Toxicity stmdy, 
satisfies the criteria set forth in Subdivision, F Series 83-l(b). 

A. 

1. 'rut COIIpOU.B~: . Picloram - technical. Description - tan 
powder, Identity - AGR-219562, Purity - = 94 t. 

2. 'rest ani•ala: Species: cani~e, Strain: Beagle, Age: 

{ 1m IYIUILE CIPf]. 
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18 weeks,. Weigbt: Males - 8.6 to 8.8 kg, Females - 7.2 to 

7. 6 Jcq, source: Marsbal1 Research Farms, North Rose, ft. 

Acclt.ated for 35 days darinq which time the animals ~ 
screened for health status and any abnormalities. A step-by
step procedure is described for selecting heal thy animals for 
the stud.y. The dogs were hou.ed 2/pen, except for mid dose 

male penmates, 86T2391 and 86T2392, which were peaned 

individual.Ly starting study Day 218 because of feed wastillg 
problems. 'l'be animal.s were maintained in a temperature of 

7rF, a 12-ho\ir ligbt/darlt cycles and 13 air changes/hoar .. 

one female control dog (86'1'2405) was dia<JDosed intected vitb 
deJIOdectic lli.tes. '!her~ore, all. doqs were treated vit:h 
Mitaban• for control/propbyl.axis of deiiOdectic mange on study 

Days 28 and 101. 

B. 8TDDY DBSIGJI: 

1. •Dt•a1 usiqmaent 

Animals were assiqned ranclollly to the fol.lowing test groups: 

Dose in JfaiD Study 
Test diet llOftths 

Group (mg/kq) v1e feple 

1 Cont 0 4 4 

2 Low (LDT) 7 4 4 

3 Mid (MDT) 35 4 4 

4 High (HDT) 175 4 4 

a. DoH Selection: Dose levels were selected based on 
results of 1-110nth (BED Doc. t 003954) and 6-month (IIRID 

t 00110534 and Doc. Is 003954 and 007069) previously 
sublli.tted dietary toxicity studies in dogs. One-liners, 
the DERs and the sponsor's sw.ary of 6-month study 

indicated a LOEL "'" 35 ~Jkq, based on increased liver 
weights in :!.ue-g cal.y. At 175 mgfkg, both males aat 
feliiAles exhibited decreased focd consumption, weight 
qaiD and alanine aaiDotransferase and increased l.iver 
weights and alkal.ine phosphatase: however, t:lae 

aforementioned alterations were not accompanied by 

histopathol.oqical c::baDqes due to toxicity. Under tJ:e 
current toxicity eval.aation criteria the significance of 

lesions at 35 mqJlaJ is questionable. 

b. Mtitioaal IDfoDR&t:iGB: I:n a ranqe-finding study (IIRftflcc. 
#247156 and Doc. tOOl.889) with 1 doqjgroup receivi.Dq 
~000 mgfkg for 7 days or 2000 mq/day for 4 days, there 
was emesis, reduced feed consUIIption and decreased body 

weight. In a follow-up canine palatability study (liR!It~. 
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1247156 and Doc. 1001889), at doses levels of 250, 500 
or 1000 .gjkg/day for 7 days or ?00 mqfkq for 14 days, 
no overt siqns o~ toxicity was o.C..served. 

In a 3 month study {MlUD ls09115fC:~d 00069969 and Doc. 
1003.954 and 007069), rats ~eel 3000 ppm resulted in liver 
necrosis and bile duct pmliferation. It is likely that 
the aforeaentioned liver histopathological chanqes seen 
in rats could be induced iD doqs if the doses are high 
enough. 

2. Diet preparation 

Diets and preJaixes were prepared weekly. Diets were made by 
serial dilation of the preaixes. Mid-dose samples taken on 
Day 1 were analyzed for h~ity. The test diets (all 
doses including control) were assayed to determine the 
achieved concentration of test material at study Days 1, 85, 
176, 274 and 365. Stability of the test material was based 
on an earlier study (MRID 100110534 and Doc. is 003954 and 
007069). 

Results - The concentration of test material in the test 
diets ranged from 98. 6. to 100.5-t of the target. The c011p0unc! 
was stable for 28 days. The concentration of the collpOUDd 
in the mid-dose sample vas 97. 6% of the noain.al 
concentration. 

3. Animals received food (Purina Certified Canine Diet 15007) 
and water .&:1 libitum. 

4. Statistics - A detailed description of the statistical 
methodology,- taken froa the study report, is attached 
(Appendix 1). The results of all statistical analysis are 
in Table 5 of Study Report. ..tJao4o1ogy vas 4ifficult to 
follow. 

5. QUality Assurance 

A statement of compliance vith Good Laboratory Practices and 
a signed statement of Quality Assurance were included in the 
subaission. 

C. JIB'IIIOD8 UD RESULTS: 

1. observations: 
Animals were inspected once dally for siqris of toxicity and 
mortality. 

Results NO treatment-related Toxicity/Mortality was 
observed during the study ezcept for one mid-dose female 
{86T2414) which developed ane.i.a and died on Day 67 with an 
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immune-mediated hemolytic disorder. In addition, one high
do&& male (86T2388) on Day 147 was depressed, bad stiff gait 
and developed bronchopneumonia. Treatment with penicillin 
improved the condition. This dog. appeared healthy through 
6-month clinical examination and Day 346 and was lethargic 
remainder of the study. Pre-terminal clinical c:teaistry 
showed elevated WBC and ALP activity. Necropsy revealed 
enlarged liver consistent with increased liver size seen in 

high-dose lev•l dogs, however, histopathology revealed no 

morphological changes associated with toxicity or clinical 
siqns. The death of mid-dose female and clinical·course of 
high-dose male are considered unrelated to treatment. 

2. Body weight 

DOSE 

Animals were weighed on Day -1, then weekly ~ereafter and 

before necropsy. 

Results - Table 1 presents the total feed consumption and 
total body weight gain during the study. No statistically 
significant differences in the body weight or body weight 
gains of the treated animals were observed when compared to 

the controls. Tt .. .! body weight gains in the males and fesales 

TABlE 1. MEAN FEED CONSUMPTION. BODY WEIGHT GAIN AND FEED EFFICIENCv-

MALES FEMALES 

~/KG/DAY) 
FC FM FE FC aw FE 

ContiOI (0} 17820 3214 18.S 16528 3444 2D.8 

7 

35 

175 

17706 (100)" ~11 (120) 22.1 15338 (92.8J 4813(134) 30.1 

18310 (104) 4415 (135) 24.1 15124 (14.5) 2578 (74.11 tU 

18190 (103) 3054 (93) 18.8 12272 (74.3) 22510 (815.5) 18.7 

of all test groups ranged from 93t to 135t and 66.5~ to 134t 
of the control values, . respectively. The authors explained 
that decreased weight gains in high dose females were due to 

reduced feed consumption because of palatability of the test 
compound not to the compound intake. We concur with the 

authors explanation. 

3 • l'ood consuaption, coapoUDd intake and feed e~~iciency 

Consumption was 4etermined and mean daily diet consuaption 
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was calculated. Compound intake was calculated from the 
actual consumption. Feed efficiency was not reported. 

Results - Table 1 presents total feed consumption and feed 
efficiency. Feed consumption was not affected in males; 
howeverr- the high dose females consumed less than the 
controls due to unpalatability of the test substance. The 
feed consumption of males/females in the 7, 35 and 175 
mg/kgjday groups was 100/92.8, 104/94.5 and 103%/74.3\, 
respectively, of the controls. In males and females, the 
compound it~take was 7, 35 and 175 mgjkg/day. The TB-I 
calculated feed efficiency of males/females in the control, 
1, 35 and 175 mgjkgjday groups was 18.6/20.8, 22.1/30.1, 
24.1/16.5 and 16.8%/18.7%, respectively (Table 1). The 
reduced food consumption in females corresponds to reduced 
weiqht gains. 

4. Ophthalmological exaaination 

Performed on all animals prior to start of the study and at 
the termination of experiment. No compound related effects 
were reported. 

5. Blood was collected before treatment (-14 days) and at 100, 
178 and 358 days for hematology and clinical chemistry fraa 
all animals. In addition, blood samples were taken frOil .ale 
dogs on study days -8 for evaluation of alkaline phosphatase 
activity. The pre-study alanine aminotransferase (ALT) 
values in the report are the average of -8 and -14 days 
values. The CHECKED (X) parameters were examined. 

a. Bematoloqy 

X 
Hematocrit (HCT) X 
Hemoglobin (HGB) 
Leukocyte count (WBC) 
Erythrocyte count (RBC) 
Platelet count 
Blood ~lotting measurements 

(Thromboplastin time) 
(ClottinCJ time) 
(Prothrombin time) 

Leukocyte differential count 
Mean corpuscular HGB (MCH} 
Mean corpusc. HGB cone. (MCHC) 
Mean corpusc. volume (MCV) 
Reticulocyte count 

Resul.ts - Hesatological parameters that showed time-dose 
interactions in both sexes are presented in Table 2. There 
was a significant time-dose interaction for platelets and WBC 
counts in the high dose males and females when compared to 
the controls. However, the increased platelet and WBC 
numbers are within th~ range established for adult dogs and 
the differences are considered as normal biological 
variation. 
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TABLE 2. MEAN HEMATOLOGY VALUES THAT OFFERED SIGNIFICANTlY FROM CONTROLS' 

DOSE (MG lt(G/DAY) MALES (MERVAL • MONTHS) FEMALES (INTERVAL. MONTHS) 

-PrHuty 3 8 12 PrHtudy 3 8 

~·~~~ PlATB.ETS" 

0 312 311 308 

7 'i¥-S13 rrm lr,_283 
35 lllt..-421 2.0 374 

"' 384 175 ,,(, 442 ~.)D_. S'tmJe 

0 1~.7 11.1 11.0 

7 11.5- 13.1 11.0 

35 12.3 13.3 13.1 

175 11.4 ... ,. 11..3"' 

• 011& were lldriCted from SIUdy Tlble& 10. 25 

• 10'/mm• 
• • P s 0.05, baed on One Witt ANOIA 

X 
Electrolytes: 

X Calcium 
X Chloride 

Maqnesium 
X Phosphorous 
X Potassium 
X Sodium 

Enzymes 

~= - 31112 382 
3158 331 305 

~ 
.... 438 442 

330 42P 41G-

WBC" 

12.2 12.4 13.1 12.7 

12.3 11.8 12.8 11.7 

10.3 18.2 i5.5 14.8 

17.1'" 11.8 1a.o- 14-0'" 

X 
Other: 

X Albumin 

X 
X 
X 
X 
X 
X 

Blood creatinine 
Blood urea nitrogen 
Cholesterol 
Globulins 
Glucose 
Total bilirubin 
Total serum Protein (TP) 
Triglycerides 

12 

383 
255 
480 
4IP 

11.2 
10.4 
13.1 
14.3'" 

X Alkaline phosphatase (ALK) 
Cholinesterase (ChE) 
Creatinine phosphokinase 
Lactic acid dehydroqenase (LAD) 

Serum protein electrophores 

X Serum alanine aminotransferase (also SGPT) 
X Serum aspartate aminotransferase (also SGOT) 

Gamma glutamyl transferase (GGT) 
Glutamate dehydrogenase 

Results - Clinical chemistry parameters which showed time

dose or tiM-dose-sex interactions are presented in Table 3. 

Although, statistical significance was observed for the 

clinical chemistry parameters - mean alkaline phosphatase, 

alanine aminotransferase, aspartate aminotransferase, 

cholesteroL, total protein and albumin, none of the 

significant differences can be attributed to the treatment 

since the values either lacked dose-response or were within 

the normal values published for this strain and age of dogs. 

In addition, the glucose, globulin, total bilirubin, urea 
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nitrogen, sodiua, potassium, calcium cr phosphorus levels 
vere not affected due to treat:lleut with ~icloraa. 

TASLE 3. CUNCAL CHBoa1'AY VALUES THAT OIFFEREl SIGNACI . .!o.fl_"l' ~THE CONTACL8" -
DOSE -· MALES (MONTHS) r.eMALES {MONTH8t 
IIIGJKG/DAY) 

Pr....wcly 3 6 12 ~ 3 s 12 

A1.KAUNE PHOSPHATASI: ~f;J, U;tt 

0 119.3 10.0 43.3 41.5 1~ .. 43.1 .,. 
7 124.0 68.3 31.0 30.7 1~.1 7S.O 58.3 .. 

35 110.3 M.C- ••• .cas- 117-l sz.r ..... .... 
175 116.2 67.2 .... r.• ' ~.2 82.3 42.8 . 42.5 

-~ 

AlANINEAMIN':•~ ~T: U/1) 

0 23.8 31.0 31.7 1 37.5 21.8 24.8 211.7 311..3 
7 25.4 25.6 :a.7 I ,.u- 23.2 24.4 24.8 322 

35 29.6 z.u- 25.5'"' 31 , ... 24.8 25..fl*- 31 .... ...-
175 21.9 20.7 as.~ I .t'?~ 20.8 18.1 20.1 3:IA 

ASPARTA":'E .~FERASE CASf; U/1) 

0 21.2 34.3 :!9.l 41.8 31.8 28.2 23.8 25.2 
7 216.4 30.7 24.i 28.8 24.7 30.2 22.3 .... 

35 31.9 30.8'" 25-P. 31.1• 23.4 25.7'" ... ... 
~~ 33.2 211.1• 21.2* 30.3"' %1..7 .... 21.8* ... 

Q-· OlESTEROL {mg/dt) 

0 194:7 :34.5 I 154.0 129.7 2112.3 153.7 1'73.8 1SUt 
7 234.5 20U ~81.4 150.2 211115.1 tez.a 237.3 .. 

J6 197.5 2'!4.5'" . .... 187.5* 211.2 ... 241.P .... 
175 212.~ 240.48 J '2111.7* , ..... 1-.e .... 214..1• ... 

TOTAL PROTEIN (gfdl) 

0 e..:. 

I 
6.4 5.9 8.1 &2 a.5 &2 u 

7 &.3 8.1 5.8 6.3 5.8 8.3 5.8 8.3 
35 '!-~ 6.3 8.0 6.2 8.1 6.3 &2 u 
175 a.: 8.4" s.r lr 8.0 ..... 5.8* sr -

ALBUMIN {g/dlt 

a 3.2 2.9 3.4 3.1 3.2 3.o 3.7 3.4 

" 3.2 3.0 3.5 3.4 3.1 3.1 3.5' 3.2 I I t:i 3.o a.o- 3.7* 3.4* 3.o 3.2'8 3.P ~ 
~ 175 i 3.2 3.1• 33* 3.3* 3.1 2.P 3.3* ~ I!. 

• Data..,. exnc:tl8d flam study Tllllla 216 to 33 
• .. P~Cl05 
- • P~o.oot 

Alkaline phosphatase- At 35 mq/kq, in males and fe&lles, the 
mean alkaline pbosphatase (ALP) levels were siqnificantly 
different from the controls for time-dose interaction. In 
males, the high-dose ALP values for 6 (55.4 ± 13.9) and 12 
(63 .1 ± 21. O) aonth evaluation appear hiqher than the 
controls (41.5 ± 16.9), however, tbe mean differences were 

7 

q/ 

·. 



X 

X 
X 
X 
X 

01055& . 

not statistically si':inificant because large variations in 

individual va1ues as evidenc3Cl by large standarcl deviations. 

As antictpated tile ALP levels decreased with age... Since the 

ALP levels lacked dose-response and were within the range 

established for this strain and aqe of dogs, the differences 

are considered to be of no toxicoloqical sic;JD.iticance. 

Alanine ami.nQ.trtpsterase (ALT) - aid-dose males aDd females 

exhibited a statistically significant tiAe-sex-dose 

interaction. In tbe doq, persistent ALT elevations suqqest 

liver necrosis. 'l'bese statistical. differences l.acked dose

response, were within the ranqe established for this strain 

and aqe of cJoq and lacked liver lesions associatsd with 

toxicity. 'l'he di.fferences are considered to be of no 

bioloqical significance. 

A§partate aminotransferase {AST) - the AST level.s of mid and 

hiqb-dose &les and females ~·tere significantly different for 

time-dose interaction. The AST levels in doqs are not liver 

specific; were qenerally lower than the controls, lacked 

dose-response, tberefore 1 considered to be of no 

toxicolo~ical. siqr.ificance. 

Cholesterol - the :mid and hiqh-dose cholesterol levels in 

both sexes were statistically hiC)her than tbe controls. 

Altbouqh the chol.esterol levels were hiC)her than the · 

concurrent control values 1 the levels t.fere witb.in the range 

for this strain and aqe of doqs, therefore considered to be 

of no bioloqical significance. 

Total protein am a1bumin - in both sexes, the total protein 

in hiC)h dose group and albwrln in the mid aDd high dose 

groups were statistically different than the c:::ont:J:ols. These 

differences l.a~ dose-response and were ~ly within 

the published range for adult doqs and therefore, considered 

to be of no bioloqical significance. 

6. UriD&lysis 

Urine was takeD fr011 the bladder at necropsy on fasted 

anillals. '!be CBECICED {X) paraaeters were exawined. 

X 
Appearance X Glucose 
Volume X Ketones 
Specific qravity X Bilirubin 
pH X Blood 
Sedblent (microscopic) Nitrate 
Protein X Urobilinoqen 

.. 811lts - Ccmpound related effects were not observed in any 

treated groups. Urine volmae and appearance were not 
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recorded. While this information should have been included 
in the report, the deficiency is not considered significant 
enough to invalidate the conclusions of the study since there 
were no signs of nephrotoxicity or histopathology to suggest 
toxicity. 

1. sacrifice an4 Patb.oloCJY 

X 

All animals that died and that were sacrificed on schedule 
were sUbject· tci gross pathological excuaination and the 
CHECKED {X) tissues were collected for- histological 
examinaticn. The 000 organs. in addition. were weiqhes:l. 

X X 
Di estive system cardiovasc.fHeaat. Neurologic 

X l Aorta lXXI Brain X Tongue 
X Salivary qlands 
X Esophagus 
X stomach 
)• Duodenum 
:X Jejunum 
X Ilewa 
X Cecwa 
X Colon 

Recbun 
XX Liver 
X Gall bladder 
X Pancreas 
R~iratory 
X I Trachea 
X Lung 

I 
Nose 
Pharynx 
Larynx 

X Tonsil 

X Heart X Periph. nerve 
X Bone marrow IX I Spinal cord (3 levels) 
x Lymph nodes IX I Pituitary 
X Spleen X Eyes (optic n.) 
X Thymus Glandular 
Urogenital I XX I Adrenal qland 
XX ~idneys Lacrimal gland 
X . Urinary bladder lx Mammary qland 
XX Testes lXXI Parathyroids 
X Epididymides I XX I Thyroids 
~ Prostate other 

XX 
X 
X 
X 
X 

Seminal vesiclelx I Bone 
ovaries I X I Skeletal muscle 
uterus IX I Skin 
cervix X .All gross lesions 
OViducts and masses 
Vagina X Mediastinal tissue 

X Mesenteric lymph node 
X Mesenteric tissue 

a. Orqaa veig'b.t - No differences in absolute or relative. 
weights of adrenals, brain, kidneys, testes, ovaries and 
thyroid gland were attributed to the adainistration of 
Picloram•. There was a non-statistical increase in 
absolute (101. 7t) and relative (121.4t) ovarian weights of 
high-dose animals was observed, however, the increase was 
not associated with histological changes suggestJve of 
toxicity. The authors concluded that the ovarian weight 
increases was probably due to the cyclic changes. We 
concur with their conclusions. In addition, at 175 
DIIJ/kg/day, the absolute liver weights in male& and females 
increased non-significantly by · 54.8t and 6. 7 t, 
respectively, when compared to the controls. The relative 
weights of hiqh-dose males and females increased 
statistically (P s 0.01) by 54.8t and 24.9t, respectively, 
when compared to the controls. The authors attributed the 
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increased absolute livar weights in males and relativ'! 
liver weights ;_n males and females to the adJiillistration of 
test compound. TB-I does not agree with the st:ady aathors' 
conclusions t~at these organ weight changes were ~babJv 
treatment-re~ated, since the changes were not associa~.d 
with any overt s iqns of toxicity and/ or hist:opadloloqical 
changes suggestive of toxicity. These dlal19es ar1 
considered adaptive changes and considered to be of 
questionable toxicolOQ'ical significance. Based an this 
information TB-I consi:'iers 175 aqjkqJ4ay i~ o~ 35 
mqjkq/day the HOBL for this study. 

Gross pathology - No treatment-related gross mGLpboloqic~ 
changes were noted at necropsy, except enlarged 1ivers in 
3/4 males and 2/4 females receiving 175 -.q/Jcq/day test 
:substance in the diet. The enlarged livers a~ considered 
compensatory changes and considered to be Of ecpivoc~ 
significance, since no compound related histo~logy was 
observed. 

Microscopic p•tho1oqy No histopathologica1 lesions 
attributable to administration of Picloram• were ~ in 
any tissues. 

D. DISCUSSIOH: 

Study Def!ciencies - Urine volume and appearance were not 
recorded. While this information should have been i~luded in 
the report, the deficiency is not considered significant ~ugh 
to invalidate the conclusions of the study since there were no 
s~s of nephrotoxicity or histopathology to suggest tozicity. 

The data reporting was adequate. The authors caeclmded that 
the NOEL == 35 mg/kq/day and LOEL == 175 mq/kg/day, based. on 
increased absolute liver weights in males and relative liver 
weights in males and females receiving 175 mgfkg/day pic1oraa 
in the diet. TB-I disagrees with the authors' conelasions and 
consider HOBL to be~ 175 m.gjkq/day rather than 35 -.q/ktJ/day as 
JOEL for this study. 

The study satisfies the requirements set forth in ~vision F 
Guideline, 83-l(b) for Chronic Feeding Toxicity Study im tbe Dog. 

ReddY\PC\picloram\chr-dog.der/6-24-93/ 
Final: -7/19/93 
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Chronic Feeding Toxicity - Doq 
Guideline 83-l(b) 

APPENDIX I 

STATISTICAL METHODOLOGY 

Statistical Evaluation 
All :arameters ex,.ined statistically were first tested using Bartlett's 
tes! &J~ equality of vari~nce. If the results fro. Bartlett's test did nat 
reJeC! the equality of variances. the para.eter was subjected to further 
para~tr1c analysis as described below. If Bartlett's test ~tra~ed. · 
1necua i 1ty of nriances. the data ..ere transforwed using ~1og. ·tawrse:-M • .· 
square root transfonutioas. in th• ~rder given. to obtata equality of·:._--·~.-~. : 

var·a~ce~. If none of the transfonuttons satisfied Bar.tlett's test fo~-
equa1 ~ty of variances. the transfonution or raw data·wttb.,the l_.st -~: 

Bartlett's statisttc was used. The transfoned data ws then saltjected te 
the act:ropriate para.etric analysts as described below ... · · · · . __ _,..: · ---- .,... 

In·l~&e body weight. hea&!ologic • .ad cltntcal ch .. tstry.d&ta ~ .. ·- .-
eva· ~a!ed using a three·Wiy repeated .. asures analysts of variance (AIDWA) 

for :. • -::e (the repeated factor). sex. and dose. In the three-wy NIDYA. 

~;f&~~~~ces between groups were prt .. rily detected by the tt .. ·dose 
tnt; .. ac!lOn. 

:,~4 . ~asted body weight. absolute and relative organ wet~ts (excepting 
:es:~;. >!"'-:: onries), and specific gravity of urine ...,.. ewaluted ustng a 
:wo·•i_- .:~•CV.\ for the factor of sex and dose. · :-:-;;.. ·- .. · ..... 

:~~-· 

=les:. · :: c,r absolute and rehtive testicular and ovartan wttltt wre 
ana1 1 ::: JS 1ng a one-way MIOVA. Upon detel'lli!_aY~ cf st,.-lftcaat dose _ 
effec~i a!"'ong groups. separate dose 1eve1s·wn '.COIIPared .to aatrol ust_n!L .::. 
separa:! 'Jne-way MOVAs with Bonferrant's correct,on. ··-· . · . . ... 
For those par.-ters exataed by t .. -way lllllfA. exuinattoc was lllde first 
for a si41tiftcant sex-dose tateraction. If tills was f~t:lftd, a one·wq MOVA 
was done separately for taCh sex. If no sex-dose interacttOft was 
identified. and a dose effect was fdenttfted. or if, in the Hbsequent OM

way ANOVA. a dose effect was tdenttfted. then the appropriate type of AII)VA 
was repeated separately for each dose level vs control. . . 

Para.eters analyzed b7 tile three·WIJ repeated •asures analysts requtred a 
few additional e.-taattou. first. u.tution ldiS Mde for a tt .. ·sex· 
dose interacttoa; ff present. the unlysts ws repeated sepantelJ for eada 
sex. The nat eu.iMtt• was for a sa-dose tnteracttoa. lllea 
tdentifi"· the data were reexaatnecl wttb separation of the sexes •. After 
accounting for the sex factor. by eltataattag concera or c.tro11tnt for 
sex. the tt•·close interaction was u.tud. IINtl a tt•-dose tateractt01t 
was identtfiecl. 1M analysh was repeated for each dose -catnst· caetrols. 
In a few instances. a sex-dose tnteracttOit was tclellUfted for a particular 
dose. leading to separation by sex and reaNlysfs. . · . 
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APPENDIX I (Continued) 

STATISTICAL METHODOLOGY 

The n•inal alpha levels used and the test references wn: 

One·VIJ •vA 
Bartlett's test (Winer, 1971) 
1st ANOWA (Steel l Terrie. 1960) 
2nd ANOIA (Steel l Terrie, 1960) 

Two-Way •vA 
Bartlett's test (Winer, 1971) 
First AIOVA (Winer, 1971) 

Sex-dose interaction 
Dose factor 

Second ANOVA (Winer, 1971} 
Sex-dose interaction 
Dose factor 

Three-Way Repeated Measures ANOYA 
Bartlett's test (Winer) · 
First AIOYA (Viner, 1971) 

Ti.e-sex-dose interaction 
Sex-dose interaction 
Ti.e-dose interaction 

Second AIIOVA 

a1plla•O 01 
alplla..O.lO 
alplla•O.OS 

alplla•O.Ol 

alplla•O.OS 
a1plla•0.10 

alpha•O.OS 
alplla•O.OS 

a1plla•0.01 
a1pha•O.OS 
alpha..O.lO 

Ti.e-sex-dose interaction alpba•O.Ol 
Sex-dose interaction . alplla..O.OS .. 

010558 

T'ime-dose interaction alpha.O.OS . __ . .:.~~ 

The following data were recorded, ude part of the st.d; -~i~~- lid 

reported. but not analyzed for differences of sbtistical sig~~tffciiiCe: 

body wigllt gains fr011 baseline. VBC differential aa.t. -:talJSis 

readings aside fr011 specific gravity, and feed COIIS.,...att• fftla'U. Tile p

vdues calculated for individual dose c011parisons to CIMd,forwalMs wre 

corrected for tile •Jtiple COIIIP&risons wftll lonfen"'OII•s ~len 
(Miller. ItA). Because repeated Masures analysts ~ lie 4-. ..-.. 

SOlie data are llfsstng. the prestudy values for f-1• 1112414. tllatcb diell 

prior to tile tllree·11011t11 evaluation. were excluded ,_ stdtstfal 

analysts. .... ..... a11 data fr011 8612414 (t.e •• preJIIId7 Mil at tile tt• 
of deatb) are tacluded in the study file and show~ ia tlds ,......-t. 

Beclfte nu lf'OIIS •asur.-nts were statistically cnp1 ed fll tM s.e gruup 

of aai811s, tile overall false-positive rate (Type I trnrs) coaW be audl 

greater tan tile above-ctttd &1pha levels •tght HI!JIIl- As a c:.sequece. 

tt:e ftaal tnht'pretatton of nUMrtcal data con~tclend statistical outca.s 

togetMr "4itla ether factors, such as dose-response relattoalatps and the 

plaast•tllt7 of results tn light of btologic and patiel .. tc ftadlags. 
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